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and battery storage can meet 57% of all demand by 2025 and meet all new 

demand and retire all fossil fuels by 2030. The transition can be economically 

accomplished using present technologies, providing additional reliability to the 

grid at a much lower cost. As discussed in the report, here are no technological 

or economic barriers to establishing a clean path.  

 14. Recent leaps in battery technology, combined with falling solar power 

prices and energy-saving advances, mean North Carolinians can avoid having at 

least 15 billion of their dollars spent by Duke Energy to build unneeded power 

plants, power lines and a fracked gas pipeline for the Carolinas. On top of the 

savings in infrastructure, the rate payers will save billions annually more in 

avoided purchase of fossil fuels. Solar power is now cheaper than average utility 

prices in many states including North Carolina. For commercial customers, solar 

plus battery storage for daily use is now far below the price of retail grid power 

and, according to government and industry data, cheaper than power from new 

natural gas-burning plants. 

 15. NC CLEAN PATH 2025 is an economic engine that will create more 

jobs than the expansion plans proposed by Duke Energy in the IRPs. The clean 

path will generate 16,000 jobs across the state.  

 16. This leads us to the foremost problem with the DEC and DEP IRPs; 

they are more of the same old 20th Century utility business model. NC WARN 

sees the critical need to start taking steps toward clean, affordable energy now.   

                                            
generation infrastructure. Mr. Powers is the author of the 2012 strategic energy plan, Bay Area 
Smart Energy 2020, for the San Francisco Bay region. www.ncwarn.org/wp-content/uploads/NC-
CLEAN-PATH-2025-FINAL-8-9-17.pdf  

http://www.ncwarn.org/wp-content/uploads/NC-CLEAN-PATH-2025-FINAL-8-9-17.pdf
http://www.ncwarn.org/wp-content/uploads/NC-CLEAN-PATH-2025-FINAL-8-9-17.pdf
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ATTACHMENT A
NCWARN Calculations
 DEC & DEP: Annual Renewable Energy contribution to total energy

DEC total 
energy 
(GWH)

DEC Solar 
(GWH)

% solar 
in DEC

DEP total 
energy 
(GWH)

DEP Solar 
(GWH)

% solar 
in DEP

% solar 
DEP & 
DEC

2018 95739 1689 1.76 64592 4634 7.17 3.94
2019 95172 2306 2.42 65075 5128 7.88 4.64
2020 95864 2540 2.65 64794 5966 9.21 5.29
2021 96495 3245 3.36 64961 6300 9.70 5.91
2022 96761 3960 4.09 65284 6722 10.30 6.59
2023 97462 4686 4.81 65188 7047 10.81 7.21
2024 98234 5484 5.58 65933 7370 11.18 7.83
2025 98856 5604 5.67 66498 7390 11.11 7.86
2026 99513 5584 5.61 67110 7311 10.89 7.74
2027 100001 5565 5.56 67696 7295 10.78 7.67
2028 100405 5546 5.52 68323 7348 10.75 7.64
2029 100716 5518 5.48 68814 7258 10.55 7.54
2030 101032 5489 5.43 69317 7272 10.49 7.49
2031 101407 5487 5.41 69874 7279 10.42 7.45
2032 101840 5510 5.41 70483 7254 10.29 7.41

total energy:  DEC IRP p.43 (w/ EE programs); DEP IRP, p. 48 (w/ EE programs)
solar contributions to total energy: DEC and DEP respones to data requests

NOTE:  Data pulled from PROSYM output report, and energy shown is from solar resources located in DEC or DEP
territory.  It does not reflect any energy that may flow into, or out of, that territory through the Joint Dispatch Agreement.
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Acronyms  

ACEEE American Council for an Energy-Efficient Economy  
CAISO California Independent System Operator 
CCA Community Choice Aggregation 
CO2 carbon dioxide 
CPUC California Public Utilities Commission 
dc direct current  
DEC Duke Energy Carolinas 
DEP Duke Energy Progress 
DNCP Dominion North Carolina Power 
DOE U.S. Department of Energy 
DR demand response 
EIA U.S. Energy Information Administration  
EE energy efficiency 
EMC electric membership corporation (rural cooperatives) 
EV electric vehicle 
FERC Federal Energy Regulatory Commission 
GHG greenhouse gases 
GWh gigawatt -hour 
HVAC heating, ventilation, and air conditioning  
IRP Integrated Resource Plan 
kW kilowatt  
kWh kilowatt -hour  
IOU investor-owned utility  
LCOE levelized cost of energy 
MW megawatt, equals 1,000 kilowatts, expressed as alternating current output 
MWdc megawatt produced by solar panels in direct current prior to conversion to 

alternating current  
MWh megawatt-hour 
NCEMC North Carolina Electric Membership Corporation 
NCEMPA North Carolina Eastern Municipal Power Agency 
NCMPA1 North Carolina Municipal Power Agency Number 1 
NREL National Renewable Energy Laboratory 
NCUC North Carolina Utilities Commission 
PACE property assessed clean energy 
PJM RTO for Mid-Atlantic states (excluding New York), Ohio, West Virginia, Virginia, 

and parts of Kentucky, Illinois, Indiana, and Michigan 
PV photovoltaic  
RTO Regional Transmission Operator 
SCE Southern California Edison 
SEER seasonal energy efficiency ratio 
TOU time-of-use 
ZNE zero net energy 









https://www.researchgate.net/publication/51872913_A_Design_of_Wireless_Sensor_Networks_for_a_Power_Quality_Monitoring_System
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Figure 1. Map of Utility Service Territories in North Carolina  
(source: North Carolina Electric Cooperatives, NCEMC, May 2016) 

 
 

The approximately 75 municipal- and university-owned electric distribution systems have 
587,000 customers.6 Two agencies provide management services to some of these municipal 
utilities: 1) the North Carolina Eastern Municipal Power Agency (NCEMPA), consisting of 32 
cities and towns in eastern North Carolina, and 2) the North Carolina Municipal Power Agency 
Number 1 (NCMPA1), consisting of 19 cities and towns in western North Carolina. The 
locations of these municipal and university utilities are shown in Figure 2.  
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http://energystorage.org/energy-storage/case-studies/improving-grid-stability-and-integrating-wind-energy-younicos-battery
http://energystorage.org/energy-storage/case-studies/improving-grid-stability-and-integrating-wind-energy-younicos-battery
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http://www.utilitydive.com/news/utilities-in-hot-water-realizing-the-benefits-of-grid-integrated-water-hea/445241/
https://news.duke-energy.com/releases/duke-energy-solar-rebate-program-exceeding-expectations-in-south-carolina-one-year-after-launch
https://news.duke-energy.com/releases/duke-energy-solar-rebate-program-exceeding-expectations-in-south-carolina-one-year-after-launch
http://www.tabuchiamerica.com/news/what%E2%80%99s-included-price-your-home-battery-system
http://www.tabuchiamerica.com/news/what%E2%80%99s-included-price-your-home-battery-system
https://www.sonnen-batterie.com/en-us/start
http://www.lgchem.com/global/ess/ess/product-detail-PDEC0001
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http://www.title24express.com/what-is-title-24/
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Table 15. Rate of Displacement of North Carolina Coal- and Gas-Fired Power under              
NC CLEAN PATH 2025 

Year Coal-& 
gas-fired 
power 
(GWh) 

Residential 
ZNE 

 
(GWh) 

Commercial 
ZNE 

 
(GWh) 

Industrial  
EE 

 
(GWh) 

Urban/ 
brownfield 
large solar 

(GWh) 

Total 
ZNE, EE, 
large solar 

(GWh) 

Reduction 
coal/gas 
power 

( percent) 

2015 76,900 base case base case base case base case base case 0 

2025 33,440 14,476 12,059 6,925 10,000 43,460 57 

2030 0 28,952 24,118 6,925 18,000 77,995 100+ 
 

4.2  Cost of NC CLEAN PATH 2025 
 
NC CLEAN PATH 2025 is less costly than the conventional utility alternative, as shown in 
Table 16. The lower cost of electricity under NC CLEAN PATH 2025 is described in detail in 
Chapter 6. The retail cost of electricity will be lower for customers, due to the lower cost of solar 
and EE measures relative to current retail utility electricity rates. As noted, on-bill financing will 
be utilized to allow customers to add solar and EE with no upfront expense and no increase in 
electricity charges.i  

Going forward, NC CLEAN PATH 2025 will avoid $40 billion in grid additions and power plant 
construction proposed over the next decade by Duke Energy, at least the portion that would serve 
customers in the North Carolina part of the two-state service areas (NC has approximately 70 
percent of the DEC and DEP customers). This in turn will keep rates, which would otherwise 
relentlessly rise to pay for the transmission and generation infrastructure, stable and predictable. 
More investment will be made in EE and DR programs than under current utility practice in 
North Carolina. These investments are described in detail in Chapter 9.  

The Duke Energy costs shown in Table 16 include the construction of two new 1,117 MW 
nuclear units proposed by the company for 2027 and 2029, which constitute more than half of 
the new capital expenditures Duke Energy is proposing over its 15-year planning horizon.109 It 
should be noted that the investments in power plants and pipelines in the Duke Energy column 
are shared between North and South Carolina, whereas grid investments are for North Carolina 
only. NC CLEAN PATH 2025 addresses only North Carolina costs. 
 

                                                           
i See Chapter 9 for a more detailed discussion of on-bill financing.  
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Smart meter data will enable the most effective EE and DR strategies by identifying the least 
efficient users of electricity and concentrating upgrade programs on these customers.i 
Investments in grid operations and maintenance will remain unchanged.110  
 
Nominal distribution grid upgrades will be necessary under NC CLEAN PATH 2025 to 
maximize the development of local solar resources. Local solar and battery storage resources will 
become the backbone of the electricity supply system. For this reason, no transmission and 
distribution system investments will be needed beyond those required to maximize local solar 
power flows on the distribution systems and to maintain the existing North Carolina transmission 
and distribution grids in reliable condition. No new natural gas-fired power plants will be 
constructed under NC CLEAN PATH 2025.ii Existing natural gas- and coal-fired units will be 
steadily displaced by solar power, battery storage, EE, and DR.  

Table 16. Comparison of Cost: NC CLEAN PATH 2025 and Duke Energy Alternative iii  

Cost Category NC CLEAN PATH 2025 Duke Energy 

Cost of electricity Less than utility retail rate Utility retail rate 

EE & DR $450 million per year $120 million per year 

Smart meters $0.5 billion $0.5 billion 

Grid maintenance $1 billion per year $1 billion per year 

Grid upgrades Less than $1 billion 
(distribution grid upgrades) 

$13 billion over ten years 
(NC only) 

New gas-fired power plants $0 $5 billion (NC & SC)*  

New nuclear plants $0 $20 billion (NC & SC)*  

Atlantic Coast Pipeline $0 $2.5 billion (NC & SC)**  
*  Duke Energy electricity sales in NC are about four times those in SC. However, much of the proposed new  
gas-fired and nuclear generation will be located in SC. 
**  Shale gas transported on this pipeline will serve Duke Energy gas-fired generation in NC and SC. 
  

                                                           
i Total North Carolina energy grid investment over 10 years, $13 billion. Smart meter component, $549 million. 
Duke Energy, Power/Forward Carolinas Fact Sheet - Building a Smarter Energy Future, April 2017. 
ii Duke Energy investment in new natural gas-fired generation, 2017-2026, will be approximately $5 billion. DEC, 
2016 IRP, Table 8-G, p. 49 and Table 8-I, p. 51 (new DEC gas turbine capacity by 2021, and joint DEC+DEP capacity 
by 2026 = 4,187 MW); DEP, 2016 IRP, Table 8-G, p. 49 (new DEP gas turbine capacity by 2021 = 726 MW). 
iii Note that the Duke Energy column of this table includes maintenance and upgrade for the Duke-owned grid only, 
not grid expenditures by municipal and cooperative utilities. The corresponding NC CLEAN PATH 2025 figures 
include coop and muni territories (see Chapter 7 for more on grid upgrades). 






































































































































